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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[ligBuIneHHs pecypcy MJIACTUYHOCT] MeTasliB IIJISIXOM ONTUMAaJIbHOTO YIIPaBJIiHHS IIapaMeTpaMU IpeciB 3acobamMu

riZpOnpUBOLIIB 3 IIPOINOPLIMHUM KEPYBaHHAM

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Increasing metal plasticity resource through yhe optimal control of process parameters by means of
proportionally-controlled hydraulic drives.

Pedepar yKpaiHCBKOIO:

O06'eKT mOCHimKeHHs - IIacTU4YHA gedopMallist MeTasniB Ipyu 06pob1li MeTasiB TUCKOM. MeTa poboTu - migBUIIEHHS
pecypcy IVIACTUYHOCTI METAJIB B IIPOLIECAX XOJIOJHOT0 00'€MHOr0 IITAMITYBaHHS LIJISXOM CTBOPEHHS y3arajlbHEHO]
($heHOMEeHOJIOTiYHOI MOJIesli HAaKOTIMYEeHHSI TIOIIKO/IKEHb i OLiHIi, Ha L1ill OCHOBI, BIJIMBY OCHOBHMX I1ApaMEeTPiB
TEXHOJIOTIYHOrO IIPOLIeCy i 3aKOHIB iX 3MiHM Ha rpaHUYHe (POPMO3MiHEHHS Ta 3a0e3eYeHHs ONTUMaJIbHUX 3aKOHIB
3MiHM IapameTpiB Ipoluecy 3acobaMu rifpoNpUBO/IiB 3 IPONOPLiiHUM KepyBaHHSIM. B po6oTi oTpumanu
MOJAJbIINI PO3BUTOK METOAM PO3PaxyHKiB HAIIPY>KEHO-Ae(POPMOBAHOTO CTaHy IIPY XOJIOAHIN MIaCTUYHIN
nedopmariii 3 BUKOPHUCTaHHSIM €KCIIePUMEHTaIbHO-PO3PaxXyHKOBUX Ta YNCEIbHUX METOHIB. Po3pobyieHo mporpamu
L7151 3[71aJIKyBaHHS MACUBIB €KCIIEpUMEHTAJIbHUX JaHUX KyoiuHuMH criytaiHamu. OTpumaHo (isuyHi piBHSHHS 1151
PO3PaxyHKy KOMIIOHEHT TE€H30Pa HAPY>KEHb, SIKi JO3BOJISIIOTh OLiHUTH BIUIUB JepOpMaLiliHOro 3MilJTHEHHS Ha
BEJINYMHY Ta 3aKOHU PO3MOIiTy HAIIPY>KEHb B [IJIACTUYHIN 06J1acTi. YIOCKOHAZIEHO METOANKY IOGYIOBU [10BEPXOHb
rpaHnYHUX Aedopmalliil Ta METO/ OL[iHKY IJIACTUYHOCTI MeTasiB rpu ¢OpMO3MiHEHHI B yMOBax 00'€éMHOTO
HaIpYXeHOro cTaHy. Po3po6sieHo Npolec [10NepevyHOro BUAABIIOBAHHS CYLIJIbBHUX Ta TPYyOYaCTHX 3arOTOBOK 3
BUKOPUCTaHHSIM IIPOTUTUCKY, SIKUI CTBOPIOETHCS TBEPAUM cepenoBulleM. Po3pobiieHi cxeMu Ta KOHCTPYKLList
KJIaliaHa THMCKY Ta 3BOPOTHBOTO KJlallaHa Ha OCHOBI €MHOTO KJIAIIaHHOTO ejieMeHTa. JlocinkeHi po6oyi rmponecyu B
riIpoONpUBOJIi 3 MIPONOPLiMHAM €JIEKTPOTiAPaBIiYHUM KJIalIaHOM TUCKY. BU3Ha4Y€HO CIiBBiIHOLIEHHS NTapaMeTpiB,

110 3a0e3I1euye MaKCMMaJIbHY IIBUJKO{I0, MiHiMasIbHE IEPEPEryI0BaHHS Ta CTiIMKICTb POOOTHU i pONPUBOLY.

Pedepar aHIJIiHCBKOIO:

Research object: Plastic deformation of metals in the prosess of plastic metall working. Research goal: Increasing
metal plasticity resource in the cold die forging processes by creating a generalized phenomenological model of
damage accumulation and using it as a basis for evaluating the influence ofmain technological process parameters
and a law of their change on the forming limit and provision of optimal laws of the process parameters variation by
means of proportionally-controlled hydraulic drives. The method for strained state calculation in the cold plastic
deformation process recieved further development using experimental-computational and numerical methods.
Programs were developed for smoothing experimental data arrays by cubic splines. Physical equations for stress
tensor components calculation have been obtained, which enables evaluation of deformational strengthening
influence on stress value and on the laws of stress distribution in plastic region. The procedure of limit
deformation surfaces construction has been improved as well as the method for metal plasticity evaluation durring
plastic forming process under volumetric stressed state conditions. The process has been developed for lateral
extrusion of solid and round billets using backpressure created by solid environment. Design and cirquits of
pressure valve and check valve have been developed on the basis of a single valve element. Working processes in
the hydraulic drives with proportional electrohydraulic pressure valve were investigated. Such parameter
combination has been found that provides maximal speed of responce, minimal overshoot and stability of hydraulic
drive operation.

Inpexkc YIK: 621.88; 62-112.8, 517.958; 539.3; 62-82; 628.3

Koau TemaTHYHHUX PyOpPHK: 55.03.17
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszga HTII yKpaiHCBKOIO: MeToy nigBUIEHHS PECYPCY IIIACTUYHOCTI METAJIIB IUIIXOM BUKOPUCTAHHS

IIPOTUTUCKY Ta YNPABJIiHHA IapaMeTPaMU NPOLECy 3ac006aMU TilpONPUBOIIB 3 IPONOPLITHUM KepyBaHHSIM

Hazpa HTII aHri#icbKo0: The method of increasing metal plasticity resource trough the using backpressure

and the process parameter control by means of proportionally-controlled hydraulic drives.
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

l'asy3b 3aCTOCYBaHHS:

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: B po6orti otpumanu noganbuiunii pO3BUTOK METO/IM PO3PAXYHKY HATIPYKEHO-1e(POPMOBAHOTO CTaHY
Ta 1e(POPMYyEMOCTI 3arOTOBOK IIPM XOJIOAHIN MyIacTUYHiN nedopmalii. PospobseHna maTeMaTuyHa MOZEJb
[IOTIEPEYHOTr0 BUJIABJIIOBAHHS CYLJIbHUX Ta TPyOUACTHX 3arOTOBOK, SIKA OIUCYE MJIACTUYHY AedopMaliilo maTepiany
3arOTOBKU 3 ypaxXyBaHHSM IIPOTUTHUCKY, SIKUI CTBOPIOETHCS 32 PaxyHOK IJIACTUYHOI fedopmaliii JOmoMixKHOTO
MeTaiy, 1o NePOpPMYyeThCS CIIIJIPHO 3 MaTEPiajloM 3arOTOBKU. YCTaHOBJIEHO 3aJIEXKHICTh BEJIMYMHU IIPOTUTHUCKY Bif]
reomMeTpii IOPOKHUHH, B IKY BUJIABJIIOETHCS TOMOMIKHUM MeTas Ta Qi3sUKO-MEXaHiYHUX BIACTUBOCTEN LIbOTO
meTainy. [nsg ontumizanii GopMo3MiHeHHSI HEOOXiTHO KOHTPOIIOBATH BEJIMUMHY Ta 3aKOH 3MiHU CUJIOBOTO
HaBaHTaXeHHs. ToMy B poOOTi BUKOHAHI TaKOX JOCJiI)KEHHS [IPOLeCiB YIIpaBJIiHHS 3ac00aMU TiipONPUBO/IB 3

[IPOIOPLIMHUM €JIEKTPOTiAPaBIiYHUM KEPYBAHHSIM.

ConiasibHO-eKOHOMIYHA cripsimoBaHicTs HTII:

Brnius HTII Ha moBKiJjs:

Bnposags>keHHst HTII: Briposamkeno

IIpakTHyHa peasnisanis HTII
IToyaTok eramy: 2009
3aKiHYeHHS eTamy:

Cno>xuBaui npo,quI.li'l': BHTY (naBuanbHUl Ipo1iec)

IlepcrieKTHBHI PUHKH: DUHKY OCBiTH

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
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HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOAAIKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):
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eJieKTporigpasiiyHumM KepyBaHHsAM / Kosnos JLT., Jlozincekuii [1.0., JlodoBcekuit C.M. // BicHUK XMeIbHALILKOTO
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